
PROBLEM 2024-02-23- ↳
SESSION-
16 . 48 PIT day f(x.....) =d

IH) = 2d

CH"
,
unif) I If f0 the P(f(a) =0) < ! -

22EHh

royanzwer)= 2: "
=

If answer is "f=0" then Pr(wrong) is small"



2L
12 .
69 socking n items

k= onlogn) comparisons A

.
Imof I"outcomes To=b
- X
d alT I
... ~

Paso II

l ! outcomes
"ded out

come
IP (A is soted) T

l !5 < P(7A + - > < (3). 21

&
2 ! >(e)en

dis o. As cotte e
6 > 68 +enktony in



3
13. 54 M not maximum matching L

=> Faugmenting path ------ O

-

I I IT T-- blue : Maximum
I I matching↑ red : non-maximum

-

Bipetite adj . matrix C R
j R

Ti=> 0 1 L& · X XzT IsL O Xy OM ↳O 1
P
T

bip . adj
-- IX

matrix B B Frerfmthigte



4
I =5 i. is is3 L
· p

maxim matchinge

·je
in

= det BIFi
-

P(rb (B(a)) =v) (H122 . U
a - Hm

-

Pick p >20? 2 . M14 (R
=

l
n by n

Erathosteme's sieve
A140

gen 2, on a blog n de
pan -



5

Tutte matrix ( ...) (os
L

E graph adj. matrix -> I= - C
shear syn matrix
-

A E FX

falt) = det (tI-A) = charact· poly
= co + c ,

t + -... cat

#: )Cn = 1
-

Cn- ,
= - Zaii

det
Cn-2= I 2x2 Sym. submetrices



↳

#=tit is a



↳
I events

,
(n-1)-wise but not fully indep events

#" [xc#"/ Ex+ =0 3 =M

in mit

A
,
= Ex
,
= 0"3 (1)

P(Ai) =E -
fix

I [[n] #1 In-1 parity
=> Plai = I



8
18
.67 J events

, pairwise but not fully indep. L

12/24

er= [4] mit a

Eil-



disjunctive 3-clauses (9
19 .49 MAX-3SAT C

, ..., Cm

n(C .. (a) = Xi VYjrTn
--

max #Simultaneously clause

Latisfiableclauses

in m

random assignment: -= 50 , 13" mi .
X = #Satisfied clauses

Y = indicator that satisfied
-

y= ZYi

.. E(X) = 2E(Y)=P(t) = .m

7



A
. . An indep , mouthin #(e /12k

LO

-t
If

-

... AA
,

E
.
= I At = A

"atoms" indep. A=
-

· B(3 . 2) =A
these are disjoint 1= Si + E = 0fam

Ei

I
B(z) < An "disjoint
-(2)E, I non-empty
P(B(1)) =πRA,o

subsets ofE
-

TTR :. (rK2
*



↳
Fermet's Little Theorem
If p is prime
-

if gcd(a , p)= ) then
R '
= 1 modp&

-

for allya

Eac2/2) gad(a, n)=1 , a =) (n))

/ Esubgroup of (2/nz)honwitnesses

-
Witness for primality : for primes JoinMot:

1
. g ,...
*

#
, q" = 1 g+



↳
-Inth roots ofunity = So n
=

n=2

-
1
,
w
, w? ... ht w= as+isi

Hutiful o co3

W

- -Gownnu-1--

S = Htw+ -tah-
I

W .S = c+ +.+ wh
= S

· -

(w - 1)S = 0
1 P

S-

S =0
& = &rotated

=> S =Q



#
% + c ,x+ ..+ <x" = T(x -xi) =

En= 1 : : roots 2
;
EC

= x "- (Ex)x""'tEdit, i
e

-
x"- 1


